We study the effects of economic and political integration by presenting a model in which rms compete with each other in both an economic market -where they produce a good and compete for market share -and in a political (rent seeking) market -where they compete for transfers from the government. Growth is driven by rms' cost-reducing innovation activity and economic and political integration affect rms' incentive to innovate differently. In this setting, economic and political integration can be seen as complementary. Economic integration, when not accompanied by political integration, can lead to less innovation and slower growth as rms respond to increased competition in the economic market by focusing more on rent seeking activity. When economic integration is accompanied by political integration, innovation and growth will be stronger and welfare higher.(JEL: D72, F15, F55, O31)
have imposed limits on their sovereign use of certain policies (e.g. scal policy), have delegated control over some relevant competencies, such as trade policy and antitrust, to the European Union and are debating further political integration.
While economists have generally devoted their attention to the growth effects of economic integration, the consequences of political integration on economic growth have received surprisingly little attention.
1 Does political integration affect economic growth? And if so, through what channels? Perhaps more importantly, is political integration bene cial for growth (and separatism harmful) as economic markets globalize?
The main result of our analysis is that political and economic integration can be complementary. This result is contrary to the previous literature which treats political integration as a way of expanding economic markets when the option of economic integration is not available. By contrast we conclude that, when rms participate in both the economic and political markets, political integration prevents economic integration from skewing rms' incentives away from productive activity and toward rent seeking.
We study integration in a framework where growth is endogenous and depends on how much rms invest in research and development (R&D). Firms choose to devote resources to both productive activities (production of nal goods and R&D) and to an unproductive activity. 2 In particular, unproductive activity takes the form of a competition for the distribution of government transfers -that is, a game of rent seeking. Since rms participate in both an economic market -where they compete for market share -and in a political market -where they compete for transfers from the government -changes in one market will have an impact on behavior in the other. This is the channel we isolate to study the effects of economic and political integration. We argue that, other things equal, political integration changes the level of competition within the political market and has consequences for innovation and growth. Consider political disintegration: when a country breaks up, some regions become newly independent political entities. Regional governments assume new prerogatives and decide aspects of economic policy that were formerly the domain of a central government. Firms in a newly independent region, formerly seeking rents from the central authority, must now in uence the local government. The number of rms vying for rents in the political market of the newly independent political entity can be affected. Importantly, this effect carries through to the economic market since it has an effect on rms' gross pro ts and the number of rms that can be supported in equilibrium.
We assume an oligopolistic goods market with an endogenous number of rms engaging in the production of a differentiated nal good and undertaking two main activities other than nal good production: in-house R&D (innovation) and rent seeking. Both activities can be pro table for rms, but have very different consequences for the welfare of society. Rent seeking requires a rm to devote scarce resources (in the form of labor) to obtaining transfers from the government. In this sense rent seeking is purely wasteful, while industrial R&D generates knowledge that reduces rm-speci c costs and can be used in subsequent R&D activity, thus increasing the growth rate of the economy. With free entry, the number of rms in each region is determined by the zero pro t condition that rms' cash ows just cover their xed, R&D and rent seeking costs. Among other measures of competitiveness, the number of rms interacting in the economic and political markets plays a role in determining rms' incentives to engage in R&D, which drives economic growth.
The economic model builds on the work of Peretto (1996 and 2003) . This approach allows us to study the effects of integration on competition, R&D, growth and welfare among global oligopolists who interact strategically. These issues are complex by nature, but -under the assumption of symmetry -the model yields tractable results. It also incorporates the desirable features that openness to foreign competition drives domestic rms out of business and it includes R&D spillovers without implying unrealistic scale effects.
Political integration makes the competition for transfers more intense. Firms must increase their rent seeking effort in order to maintain their share of government transfers. As pro ts from the political market fall, each rm must rely more on the economic market for pro ts. This makes competition in the economic market more intense and increases the incentive to innovate. At the same time, higher costs of rent seeking drive some local rms out of the market. This has the effect of reducing the number of rms competing in the economic market, which reduces the incentive to innovate. Overall, the effect of political integration on innovation, growth and welfare is ambiguous.
Economic integration, by making the economic market more competitive, increases rms' incentive to innovate in order to lower costs and capture a greater share of the market. A resulting higher cost of innovation leads to the exit of some local rms. In the absence of political integration, this has the effect of making rent seeking more attractive because there are less rms competing for distribution from the local government. Greater pro ts from the political market reduce a rm's need to compete in the economic market and reduce the incentive to innovate. The overall effect of economic integration on innovation, growth and welfare is ambiguous.
Notice that political and economic integration have similar implications. Integration in one market has a positive effect on innovation and growth by making that market more competitive, but decreases the number of rms in the other market. Political integration alone cannot guarantee improvements in growth or welfare and neither can economic integration on its own. We then show that joint economic and political integration improve economic performance by ensuring that competition increases in both markets. Firms have a greater incentive to invest in R&D in order to keep their market share and the incentive to focus on rent seeking activities is muted. We conclude that political and economic integration are complementary institutions.
The idea that political integration creates competition between different rent seekers has been formalized by Olson (1982) and Buchanan (1990) , but has a rich intellectual history which includes Hume (1987) , Madison (1788) and Spinelli (1957) . Though there is little direct evidence on the effect of political integration on unproductive political activity, Persson, Tabellini and Trebbi (2003) show that larger political districts lead to lower measures of corruption. The link between rent seeking and economic growth has been established by Baumol (1990) , who argues that growth depends on the allocation of resources between productive activities, such as innovation, and unproductive ones, such as rent seeking and organized crime. 3 In a framework similar to the one employed in this paper, Brou and Ruta (2008) show how rent seeking affects economic growth (i.e. by altering incentives to devote resources to innovation and through its effects on the structure of markets) and study how different speci cations of the rent seeking game alter the growth effects of rms' unproductive activities. Differently from these works, we study how political and economic integration in uence rms' incentives to engage in R&D relative to rent seeking.
A recent, but growing, literature studies the economic determinants and the effects on welfare of the break up and uni cation of countries. 4 The main channel through which political integration affects economic growth in this literature is through its effect on the size of the economic market. Alesina, Wacziarg (2000 and 2005) and Spolaore and Wacziarg (2005) argue that, in a world with important trade restrictions, political integration has a positive effect on economic growth because it increases the size of the economic market. On the other hand, in a regime of free trade, political integration should not matter for economic growth since the size of the economic market is independent of political borders. Their empirical analysis con rms that the effects of country size on growth are less important as economies become more open. In this approach, 3 . A similar argument is developed within an endogenous growth model by Murphy, Shleifer and Vishny (1991), who also nd some empirical support in a cross country analysis.
4. One branch of this literature deals with mostly static concerns and frames the political integration decision as a trade-off between the bene ts arising from economies of scale in public good provision and the internalization of cross-border externalities and the costs arising from a loss of sovereignty or a change in the political equilibrium. See Alesina and Spolaore (2003) and Ruta (2005) , as well as the work referenced therein for details. political and economic integration are both seen as ways to increase market size and, as a result, are substitutes. Our work differs in that we consider the two types of integration as inherently different processes with different implications for economic behaviour -in particular the incentives of rms to innovate. 5 The literature on the effects of economic integration on growth is extensive and we do not attempt to summarize it here. Our work is most closely related to the literature on how economic integration affects the level of competition in a market, which in turn affects rms' incentive to innovate. As discussed earlier, our approach is highly indebted to the work of Peretto (2003) who builds on Grossman and Helpman (1991) and studies the effects of economic integration on market structure and economic growth. Similarly to other work in this area (e.g. Aghion and Howitt, 1998) , economic integration has a positive effect on growth by increasing competition in economic markets. 6 We contribute to this line of research by introducing a political market, allowing us to consider both economic and political integration. In a similar spirit, Giovazzi and Tabellini (2005) study the empirical relationship between economic and political liberalizations. The focus is on democratization rather than political integration, but their results support the idea that the effect of economic and political liberalizations on growth is not additive. Countries that enact both reforms have better economic performance than those that enacted only one kind of reform.
The paper is organized as follows. The following Section presents the formal model. We describe a typical rm's optimal behavior in Section 3 and solve for the general equilibrium of the economy in Section 4. Section 5 studies political and economic integration. We discuss conclusions and applications in Section 6.
The model
Consider an economy composed of m regions. Each region has a population of identical individuals of size L. Consumers have symmetric preferences over differentiated goods supplied by oligopolistic producers and are endowed with 5 . The empirical result of Alesina, Spolaore and Wacziarg (2005) is not a contradiction to our analysis exactly because they measure political integration by county size (population). But this is not a perfect measure of competition in the political market -just like market size is not an adequate measure of competition in the economic market.
6. Early empirical work in industrial organization (e.g. Nickell, 1996 , Blundell et al., 1995 found a positive relationship between product market competition (measured by, among other things, the number of competitors in the same industry) and productivity growth within a rm or industry. More recent analysis (Aghion et al., 2005) nds that the relationship between innovation and competition is more properly characterized by an inverted-U shape -that is, an increasing number of competitors leads to productivity growth only up to a certain point. While we do not attempt to formalize this nonmonotonicity, our results are contingent on being on the positive side of this empirical relationship (i.e. where the number of rms is not too large).
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one unit of labor each. We abstract from the labor-leisure decision, so that total labor supply in each region is L. In region k, there are n k endogenously determined rms. Firms interact in two different markets. In the economic market, rms engage in the production of a good that is demanded by consumers and in R&D activities aimed at lowering the cost of production. In the political market, rms devote valuable resources, in the form of labour, to rent seeking activities. Regions can be integrated into a single political entity (a political union) and a single market (economic union) or disintegrated into different independent states and separate economies. Economic integration implies that all rms sell their product to all consumers in the union. The number of regions in an economic union is denoted m e . Political integration means that a supranational government taxes all citizens in order to nance its expenditures. Firms seeking redistribution must deal with this level of government. The number of regions in a political union is denoted m p .
The economic market
The economic market is modeled following Peretto (2003) . In the economic market, rms compete with each other for market share. We assume an oligopolistic market in differentiated goods where consumers have love-of-variety preferences. Firms compete by setting prices and investing in cost reducing R&D.
There are a total of M e = ∑ m e k=1 n k rms each producing a different product in the economic market. Consumers in the economic union have access to all M e goods produced in the union. 
subject to the intertemporal budget constraint that the present discounted value of expenditure cannot be greater than the present discounted value of income plus initial wealth:
where Ρ > 0 is the individual discount rate, R(Τ) is the cumulative discount factor
p is C is is per capita expenditure on all consumption goods, and T k is the constant lump-sum per capita tax in region k. W ≡ 1 is the wage rate, which we take as the numeraire. Finally, A k is per capita Forthcoming in the Journal of the European Economic Association asset holdings in region k and D represents dividend income. 7 The consumption index C k is given by
where ε > 1 is the elasticity of product substitution, C ik is consumption of good i produced in region k and C is is consumption of good i produced in region s. Lastly, n k and n s are the number of goods produced in region k and region s, respectively. In order to simplify notation, we introduce the following price index for region k:
where p ik and p is are the prices of good i in region k and s, respectively.
In this standard framework, households obtain the optimal expenditure plan by setting
and, given this time path for expenditures, maximizing (2) subject to E. This yields the demand for consumption of good i produced in region k by a consumer located in region l, C l ik
. Using these individual demand curves, total demand faced by rm i from region k is
where S s ik
is the the share of country s's market captured by rm i from region k and p s is the price index of consumption goods in region s.
Production technology. Each rm produces output with technology
where X ik is the output of rm i in region k and L x ik is labor used in production, while ϕ > 0 is a xed and sunk cost of production that the rm has to pay in 7 . In free entry/exit equilibrium, pro ts will always be zero implying that this term can be omitted without loss of generality.
8. Unless there is possibility of confusion, in the rest of the article we omit time subscripts for ease of exposition.
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each period of activity. The rm's knowledge (or patent) stock is given by Z ik and Θ ∈ (0, 1) is the elasticity of cost reduction. Firms invest in R&D in order to accumulate cost reducing innovations that are patented. Since Θ ∈ (0, 1), labor productivity increases with the patent stock. Technological innovation evolves according to the following conditioṅ
(6) The innovation technology represented by equations (5) and (6) implies that individual rms use their own, proprietary knowledge in producing output, but all rms bene t from the R&D of other rms in the economic market. We assume that technological spillovers are transmitted through trade so that the relevant knowledge base depends on the level of economic integration. The parameter γ ∈ [0, 1] determines the share of privately developed R&D that becomes publicly available. The parameter ∆ determines how quickly congestion sets in. If the rm allocates L z ik units of labor to R&D in an interval of time dt, it produceṡ Z ik new patents. Following Peretto (2003), we assume that rms take the total stock of knowledge (K ik ) as given.
Pro ts from the economic market can be expressed as
An important measure of market competition is the number of regions in the economic union, m e . We can refer to this exogenous parameter as the level of foreign competition. 9 But the total number of rms also depends on the endogenous number of rms in each region, n k , which -in our symmetric set up -measures both concentration and (the inverse of) average rm size. The total number of rms competing for market share -and the total number of goods available to consumers -is M e .
The political market
The political market is modeled as a simple contest for redistribution in the spirit of Tullock (1980) . Firms must expend real resources in order to obtain a share of the scal pie. The share that each rm receives is an increasing function of that rm's share in total rent seeking activity. Firms compete by choosing the 9 . There are other exogenous measures of competition. The elasticity of product substitution, ε, measures how easily consumers substitute between product varieties while the elasticity of cost reduction, Θ, measures how sensitive a rm's costs are to new cost reducing innovations. Higher levels of ε and Θ imply more highly contested economic markets. Following the terminology of Bliss and Di Tella (1997), we can refer to these as deep parameters of competition.
amount of labor to dedicate toward rent seeking activity. There are a total of
n k rms each vying for redistribution from the government. The government nances these transfers by imposing a lump-sum tax on consumers.
Rent seeking technology.
We use a general version of the rent seeking contest described by Tullock. In this set up, given the number of regions in the political union (m p ), the government has a xed budget, B m p , which is to be distributed among the contestants. Each rm receives a fraction of the budget proportional to its share in total rent seeking activity. We allow only rms that are active in the economic market to compete for government transfers. In each period, the government responds to rms' rent seeking activity according to the following technology,
where Q ik denotes the rents transferred to rm i in region k, L Q ik is labor used in rent seeking by rm i in region k, and υ ∈ 0, M p / M p − 1 measures the responsiveness of government to rent seeking effort. 10 Notice that an increase in the government's responsiveness increases the effectiveness of a rm's own effort in obtaining transfers. But it also increases the effectiveness of the effort of other rms which, since this is a game of distribution, has a negative impact on each rm's ability to obtain transfers. This simple technology is consistent with two aspects of rent seeking that are widely described in the literature. First, rent seeking is a directly unproductive activity in that rms dedicate real resources to obtain a pro t without producing any good or service (along the lines of Baghwati, 1982). Secondly, competition between different special interests reduces the returns to rent seeking (along the lines of Becker, 1983).
11
Pro ts from the political market can be expressed as
10. In Tullock (1980) , the parameter υ is equal to unity. The restriction on υ requires a brief explanation. Whenever υ > M p / M p − 1 , two problems arise. First, in the symmetric Tullock game there will be a continuum of (payoff equivalent) asymmetric mixed strategy equilibria along with the unique symmetric equilibrium. Second, there will be full rent dissipation -rms will not pro t from rent seeking activity. Since the asymmetric equilibria guarantee contestants the same payoff and we want focus on the more interesting case where rent seeking can be pro table for rms, the restriction is imposed. See Baye, Kovenock and DeVries (1999) for a more detailed discussion of these issues.
11. More generally, this reduced-form model can be interpreted as capturing the welfare reducing activities of interest groups (e.g. lobbying for subsidies). To the extent that these activities distort economic activity, they reduce welfare. Some limitations to this interpretation are discussed in the conclusion of this paper.
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The government must balance its budget in each period by collecting lumpsum taxes, T k , in order to nance transfers to rms. The budget constraint is given by
Notice that political integration (i.e. an exogenous increase in m p ) implies an equi-proportional increase in the number of rms vying for rents and in the size of the budget over which they compete. We assume the tax rate is xed and exogenous so that T k is not affected by integration. The level of foreign competition in the political market is given by m p , the number of regions in the political union. Again, market structure is summarized by the (endogenous) number of rms that operate in each region, n k . The total number of rms competing for redistribution is M p .
12
Our choice of this model is motivated by its ability to parsimoniously introduce oligopoly consideration, R&D, rent seeking and allow for a closed form solution in a general equilibrium framework with endogenous growth. In particular, our focus is on capturing the effects of integration on economic growth through industrial restructuring. On the economic side, the assumption of a differentiated oligopoly market captures the idea that a greater variety of rms results in greater (price) competition. Cost reducing technological innovation with spillovers provides a further channel through which competition drives growth. On the political side, greater competition reduces the pro tability of rent seeking. In this set up, economic integration gives consumers and producers access to foreign goods and knowledge, generating a more competitive market where rms have access to more technology and can support faster economic growth. 13 Economic integration will also affect the level of competition in the political market as it alters the number of domestic rms that survive. It is this interaction between political and economic markets, through market structure that will be the focus of our analysis. 12 . As with the economic market, there are other measures of competition in the political market. The responsiveness of government to rent seeking effort, υ, measures how sensitive transfers are to differences in rent seeking effort. When υ is high, small differences in rent seeking effort can lead to large differences in transfers received by rms. Thus υ is a deep parameter of competition in the political market.
13. Spillovers are not necessary in obtaining our key results, but their presence is a realistic feature of the model and reinforces the results without complicating exposition. Empirically, the importance of R&D spillovers in international integration has been established by Coe and Helpman (1995) and Lumenga-Neso, Olearraga and Schiff (2005), among others. Allowing for spillovers does ensure that our results continue to hold in the limit case, where the number of rms becomes very large.
Firm behavior
Following Peretto (2003) we give an informal description of the Nash equilibrium in the manufacturing sector. Firms choose time paths of price, R&D spending and rent seeking expenditure in order to maximize the present discounted value of net cash ow. For rm i in region k, the present discounted value of net cash ows is
where instantaneous pro ts are given by
The rm will maximize V subject to technological constraints (5) and (6), the political constraint (8) and total demand (4), while taking as given the number of active rms and its competitors' pricing, innovation and rent seeking strategies. We assume that the initial knowledge is given and equal for all rms in all regions. A full derivation of the rm's optimal behavior is provided in the Technical Appendix.
The economic market
Each rm sets its price according to the optimal Bertrand-Nash price strategy
, where Ξ ik is the price elasticity of demand faced by the rm. The rate of return on innovation is given by
In the symmetric equilibrium, the pricing strategy is given by (removing all subscripts to denote the symmetric equilibrium values)
where Ξ = ε − (ε − 1)/m e n. The rate of return on innovation allows us to solve for the optimal R&D strategy:
where α ≡ 1 + γ(m e n − 1)/ (1 + ∆(m e n − 1)) represents the productivity of labor in R&D.
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Equation (14) de nes each rm's R&D effort in partial equilibrium. It is useful to consider the determinants of this R&D strategy. The term LE/nΞ represents the gross-profit effect that depends on total sales per rm LE/n and the mark-up 1/Ξ. The term Θ(Ξ − 1) is the business-stealing effect -by investing in cost reducing innovations, rms lower prices and expand their market share. An increase in foreign competition (m e ) is associated with an increase in R&D effort. As the economic market becomes more competitive, rms have more to gain by cutting costs. At the same time, equation (13) shows that the rm must charge a lower price when m e is high. Similarly, a higher m e increases technological spillovers and makes innovation less costly. But it does so for all competitors. In Nash equilibrium this results in greater expenditures on R&D, as can be seen by the term −r/α . Using these two conditions, we can rewrite pro ts from the economic market as
where the notation makes explicit that the elasticity of demand depends on the total number of rms in the economic market (M e ). Notice that an increase in the deep parameters of competition (ε and Θ) and/or in the level of foreign competition (m e ) reduces pro ts from the economic market for a given n.
The political market
At each point in time, rms set their rent seeking strategy in response to their competitors' behavior according to
where S p ik is the share of effective rent seeking effort by rm i in region k and is de ned as
In symmetric equilibrium, S p ik ≡ S p = 1/m p n and we can rewrite pro ts from the political market as
where the last equality uses the government budget constraint (10) and the notation makes explicit that the share of effective rent seeking (S p ) depends on the total number of rms in the political market (M p ). Notice that an increase in the deep competition parameter (υ) or an increase in foreign competition (m p ) results in greater rent seeking effort and lower pro ts from the political market.
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Market structure and growth
Market structure plays an important role in the general equilibrium of this economy. Given the rm behavior described in the previous Section, entry/exit decisions will determine the number of active rms. Market clearing conditions are then imposed in order to determine the general equilibrium of the economy.
Equilibrium market structure
We assume that the cost of entry is zero. In an equilibrium with free entry, total pro ts, Π ik , must equal zero at all time. Imposing symmetry, we have Π ik = Π for all i and k. Using equations (11), (15) , and (17), the zero-pro t condition can be written as
The zero pro t condition demonstrates the interaction between the level of competition in the two markets. Consider a change in one of the deep parameters of economic competition. An increase in ε, for example, results in an increase in competition in the economic market as consumers nd it more palatable to substitute between different varieties. Each rm has less market power, is forced to charge a lower markup and needs to invest more in cost reducing R&D. Pro ts from the economic market decrease, but the zero pro t condition ensures that this decrease in pro tability leads to the exit of some rms. As n decreases, there is less competition between rms also in the political market leading to an increase in rent seeking activity and political pro ts.
We now turn our attention to obtaining an expression for equilibrium expenditures. From condition (11), the zero pro t condition can be rewritten as p ik X ik + Q ik = L xik + L zik + L Qik . Summing across rms and imposing the labor market clearing condition in region k, yields
Imposing symmetry, we have per capita expenditures
where the last equality relies on the fact that in symmetric equilibrium, the government's budget constraint is m p LT = m p nQ. Notice that taxes (which are used to distribute rents to rms) reduce per capita equilibrium expenditures. 14 Moreover, note that E is constant over time. Jointly with condition (3), this implies that r = Ρ in equilibrium.
We can now write the zero pro t condition as
The market structure of this economy depends on the interaction of rms in the economic and political markets. The price elasticity of demand Ξ(m e n) and the share of effective rent seeking S p (m p n) are expressed as functions of the number of rms in order to highlight the role of economic and political integration in determining rm pro ts. This condition implicitly determines the equilibrium number of rms in each region, n. The left-hand side of equation (20) is everywhere decreasing in n, thus implying that the equilibrium exists and is unique. This relationship is depicted in Figure 1 , with the curve representing the left-hand side labeled Π − ϕ. Changes in market structure will occur whenever something alters the relationship between Π − ϕ and n, causing a shift in the curve.
[ FIGURE 1 APPROXIMATELY HERE]
Equilibrium growth and welfare
Along the balanced growth path, both consumer expenditures and the number of rms are constant. The rate of cost reduction then determines the growth of output and consumption. We can de ne this as g ≡Ċ/C = ΘŻ/Z = Θα L z . From condition (14), we have the rm's R&D strategy as a function of total expenditures. Firms take the number of competitors in the economic and political market as given and choose the optimal level of R&D using equation (14) . The equilibrium number of rms, in turn, is endogenous and determined by the zero pro t condition. Substituting the zero pro t condition (20) into the last equation and using the de nition of growth yields the equilibrium growth rate of the economy
This condition is a modi ed version of the rm's R&D decision which takes into account that rms have perfect foresight and correctly perceive the effect of 14 . None of the results to follow would be altered if it were rms rather than consumers who paid the tax. The only difference would be that, in symmetric equilibrium, the amount of taxes paid by each rm would exactly equal the transfers received and Π p = −L Q . All other results and comparative statics would be the same. We prefer the assumption that taxes are paid by consumers because rms extract some bene t from rent seeking.
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parameter changes on their pro ts and, based on this, choose whether to be active or not. Rent seeking has an important impact on the incentive for rms to invest in R&D and therefore on growth. The higher are pro ts from the political market, the less important is the economic market for each rm's survival. Pro ts from rent seeking provide rms with a certain amount of "slack" in economic competition. The equilibrium number of active rms determines competition in the economic and political markets, R&D, pricing and rent seeking strategies and, ultimately, long run growth. This relationship is depicted in Figure 2 . Equilibrium growth is determined by the growth schedule (21) together with the equilibrium number of rms as determined by the zero pro t condition (20) . Changes in the equilibrium growth rate will come about as a result of shifts in the growth schedule and/or changes in regional market structure.
[
FIGURE 2 APPROXIMATELY HERE]
Welfare for the typical consumer is given by
The rst two terms capture the fact that consumers bene t from increases in the number of consumption goods and the quantity of each good that they consume. The third term captures the fact that utility is also increasing in the growth rate of the economy, which is also the growth rate of consumption. The nal term recognizes that, in general equilibrium, redistributive taxation leads to a deterioration in expenditures. Economic and political integration will play a role in determining both the number of varieties available to consumers as well as the growth rate of the economy by altering the incentives of rms to devote resources to cost reducing R&D.
The effects of integration
We begin by studying the results of political and economic integration separately. Later, we will study the consequences of joint economic and political integration. We provide the following de nitions of what we mean by political and economic integration.
• Political integration is captured by an increase in m p . This exogenous increase in the size of the political market allows rms to seek rents from a larger pool of resources (the tax revenue of the larger political union). At the same time, rms will have to compete for rents with rms in more regions.
• Economic integration is captured by an increase in m e . This exogenous increase in the size of the economic market allows rms to sell their products to more consumers in more regions with no limits (quotas, tariffs, etc.) At the same time, rms will have to compete for market share with rms in more regions.
Our de nition of political integration is admittedly restrictive along several dimensions (see also the discussion of this point in Section 6), however it allows us to focus on the implications that a larger political market has for rent seeking and its effect -through this channel-on economic growth and welfare. Underlying this de nition there are two simplifying assumptions that require further discussion. First, in the absence of political integration, a rm in region s cannot obtain transfers from the government of region s ′ . The assumption here is that only members of the polity are eligible for transfers from the government. 15 Second, one could argue that political integration may lead to a change in the size of the "political pie" that rent seekers can distort to their advantage (i.e. a variation in the tax T ) or in the rent seeking technology (i.e. a variation in the responsiveness of the government υ). The direction of change, however, is not a priori clear and in the ensuing discussion we abstract from it.
Economic integration is interpreted as an exogenous move from autarky to free trade. However, our results would not change if we were to introduce in the model trade restrictions between regions (e.g. tariffs) and de ne economic integration as an exogenous decrease in such restrictions.
Political integration
We consider an increase in the size of the political union. In order to determine the effect of political integration on economic growth, we must recognize that there are two separate effects on growth. First consider the growth schedule (equation 21 ). An increase in m p has the direct effect of increasing growth for any given number of regional rms, n. The increase in foreign competition in the political market makes rent seeking less pro table for a given number of regional rms as in the symmetric equilibrium rents are unaltered, but the amount of labour devoted to rent seeking is increased. In general equilibrium this reduces the slack provided by rent seeking and makes R&D relatively more attractive than rent 15 . The logic of our results would not change if we allow foreign rent seekers to be active in the home political market provided that they face higher costs of in uencing the home government (for instance, due to worse connections with home politicians). In particular, we can have rms participating in a rent seeking game in each region with the rent seeking function taking the form
where Β l = 0 for l = k and Β l = Β > 0 for l = k. Under this speci cation, political integration can be seen as a decrease in the cost of rent seeking in other regions (i.e. a decrease in Β). It can be shown that a decrease in Β has qualitatively the same effects as an increase in m p .
seeking, resulting in an increase in innovative activity and growth.
A second effect on growth takes place through the endogenously determined market structure. The increase in foreign competition in the political market makes rent seeking more competitive and reduces pro ts from the political market. With no direct effect on the economic market, some rms must exit because they are not making enough to cover the xed and sunk cost of operating. Increased foreign political competition drives out some regional rms. To see what happens to the number of rms in the political market, rewrite the zero pro t condition as a function of M p ,
Political integration (an increase in m p ) increases the left-hand side directly and by decreasing the elasticity of demand. In order for the condition to continue to hold, M p must increase. In other words, the number of rms vying for rents under political integration is larger than the number of rms in the political market before integration. This is true even though an increase in m p drives some domestic rms out of business.
In the economic market, with no change in m e , it must be the case that M e falls. As rms drop out of the market, R&D effort is reduced because competition for market share is reduced. This results in a movement down along the growth schedule.
Political integration has an ambiguous effect on economic growth. On the one hand, it makes rent seeking less attractive relative to R&D and boosts growth. On the other hand, greater foreign competition drives out some regional producers and dissuades growth generating R&D. This can be seen in Figure 3 , where political integration implies an outward shift of the growth schedule (from g to g ′ ) and a reduction in the regional number of rms (from n to n ′ ). The overall effect on growth is ambiguous.
FIGURE 3 APPROXIMATELY HERE]
A similar intuition holds for welfare. Holding constant the number of regional rms, political integration raises welfare by increasing growth. However, because tougher political competition drives out some domestic producers, the variety of consumption goods falls. This has a direct negative effect on welfare and a further negative effect through reduced growth.
P 1. Political integration reduces the number of regional firms (n) and the number of firms competing in the economic market (M e ); increases the number of firms competing in the political market (M p ); and has an ambiguous effect on innovation, economic growth and welfare.
Although the current speci cation does not allow us to be precise about the conditions under which political integration will be good for growth and welfare, some further discussion is warranted. Political integration will be positive when the direct effect (the upward shift in the growth schedule) is large and the indirect effect (the movement down along the growth schedule from a fall in n) is small. Inspection of equations (21) and (20) reveals that this will occur when υ is small relative to ε and Θ.
16 Political integration will be bene cial when economic markets are inherently more competitive than political markets because the gain from increased competition in the political market (by making rent seeking less attractive relative to R&D) will more than offset the loss of some rms.
Economic integration
We now turn our attention to the effects of economic integration. As with political integration, there is a direct effect on growth and an indirect effect through the market structure. Inspection of equation (21) reveals that an increase in m e has the direct effect of increasing growth for any given number of regional rms, n. The increase in foreign economic competition means that rms face tougher price competition and bene t from greater technological spillovers, inducing them to raise R&D effort and, consequently, growth. At the same time, lower prices and greater R&D expenditures mean that some existing rms will have to exit the market in order to satisfy the zero pro t condition (20) . We can show that the number of rms competing in the economic market increases by rewriting the zero pro t condition in terms of M e :
Economic integration (an increase in m e ) increases the left-hand side directly and by increasing S p . In order for the condition to continue to hold, M e must increase. The number of rms in an enlarged economic union is greater even though some domestic producers close down. In the political market, the departure of regional rms with no change in m p diminishes competition for rents and makes rent seeking more pro table.
The effect of economic integration on growth is ambiguous in this model. For a given number of domestic rms, the growth rate is always higher under increased economic integration, because the price elasticity of demand, Ξ, is larger. At the same time, exposure to more technological spillovers makes innovation 16 . The shift in the growth schedule is determined by
The decrease in n is a response to the decrease in the left-hand side of equation (20), ∂ LHS/∂ m p = − υLT /(m p n) 2 .
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'cheaper'. Foreign competition decreases the economic market power of each rm making R&D more attractive and causing growth to rise. However, the change in market structure and the increase in rent seeking activities negatively affect the economic performance of countries in the long run. The interaction of these political and economic effects determines the rate of growth of the economy. In terms of Figure 4 , the growth schedule shifts up and the vertical line representing the equilibrium number of rms shifts to the left.
FIGURE 4 APPROXIMATELY HERE]
In terms of welfare, consumers bene t from the increase in variety of consumption goods. The ambiguous changes in innovation and growth, however, preclude a clear effect of economic integration on welfare.
P 2. Economic integration reduces the number of regional firms (n) and the number of firms competing in the political market (M p ); increases the number of firms competing in the economic market (M e ); and has an ambiguous effect on innovation, economic growth and welfare.
A move toward economic integration will cause the number of rms operating in each region to fall even as the global number of goods available to consumers increase. This is the homogenization effect of trade liberalization. We argue that this elimination of domestic rms can be particularly damaging because it makes rent seeking a much more appealing proposition for the remaining domestic rms. Opening the market to trade increases economic competition and results in greater price competition which requires greater R&D expenditures. But as domestic rms drop out of the market, political power is concentrated and rent seeking becomes more attractive. Firms that were once protected by trade restrictions turn their efforts to in uence their government to obtain different forms of favors once these restrictions are no longer in place (public transfers are likely to be good substitutes for trade barriers from the rm's perspective). This draws resources away from R&D. The overall effect of economic integration on R&D (and therefore growth) is ambiguous.
Economic and political integration
We now turn our attention to the interaction between economic and political integration. Consider economic integration (however the same argument can be made using political integration as the starting point). On impact, economic integration shifts the growth schedule by
As discussed above, this is a result of increased competition over market share for any given level of n. The level of political integration plays an important role in
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the size of this effect because it determines the slack afforded to rms by political pro ts. More formally, we can see that the shift in the growth schedule is greater when there is more political integration by taking the derivative with respect to m p : ∂ g 2 /∂ m e ∂ m p > 0. It is important to also note that the level of political integration does not affect the decrease in n. Recall that the change in n is determined by the size of the shift in the left-hand side (LHS) of the zero-pro t condition (20) :
This effect is independent of m p (i.e. ∂ LHS 2 /∂ m e ∂ m p = 0). Since the shift in the growth schedule caused by economic integration is greater under higher levels of political integration and the change in n the same, it must be the case that the growth effect of economic integration will be greater when there is greater political integration.
In order to consider the effects of joint economic and political integration on the total number of rms, we will focus on an economy with m e = m p = m.
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Joint economic and political integration can then be analyzed as an increase in m. An increase in m reduces total pro ts for any given value of n by increasing competition in both the economic and political markets. Both activities become less pro table and some regional rms must exit the market. Expressing the zero pro t condition as a function of the global number of rms M ≡ mn yields
An increase in m increases the left-hand side for any given value of M so the global number of rms increases even though some rms in each region exit the market. Lastly, consider the effect of full integration on welfare. As an increase in the size of an economic and political union increases the number of rms in both the economic and political markets and has a stronger effect on growth than economic or political integration alone, it must be that welfare improves under a full integration strategy compared to partial integration. As mentioned in the previous Section, economic integration alone does not guarantee improvements in growth and welfare because it increases the attractiveness of rent seeking relative to R&D. Political integration, by increasing competition in the political market, offsets this mechanism. In this sense, political and economic integration can be seen as complementary.
Let us stress that the problem with economic integration on its own is that it increases competition in the economic market and not in the political market. This skews rms' incentives toward rent seeking. Political integration is one way to solve this problem because it introduces an equiproportional increase in political competition. This ensures that the bene ts of increased economic competition are fully realized. In practice, it should be noted that other effects of free trade might also be in place, even if not explicitly modeled in this paper. Economic integration is generally perceived as bene cial to the quality of institutions. 18 If this is the case, trade could be associated with creating inherently more competitive political markets as well (an increase in υ). As long as economic integration is carried out in a way that does not make rms want to focus on rent seeking, the bene ts of open trade will be realized. However, due to the complementarity of economic and political integration, these bene ts will be larger under a full integration strategy.
We take a moment to discuss the generality and robustness of our results. A number of recent studies in international trade (see, for instance, Ottaviano et al. 2002, and Melitz and Ottaviano, 2008 ) assume a linear demand function rather than the CES formulation adopted in this model. While this alternative formalization is more suitable to study variable mark-ups in an environment characterized by a large number of rms, we prefer the current formulation which is more easily treatable and allows for a closed form solution. 19 We are con dent that these modeling choices do not drive the main results. Essentially, our ndings rely on the following characteristics of the economic part of the model: (i) that pro ts from the economic market (Π e ) are decreasing in the number of rms (M e ); (ii) that economic integration (an increase in me) affects pro ts both directly and through the number of rms (i.e. that we can write Π e (m e , M e )); and (iii) that there is a positive relationship between growth (g) and the number of regional rms (n). The rst characteristic is common in linear demand trade models (the "pro-competitive effect") as is the second. The nal characteristic is dif cult to establish in relation to the linear demand model. However, Cellini and Lamber- 18 . Empirical evidence suggests that more open economies tend to be associated with better institutions (see Rodrik, Subramanian and Trebbi, 2004) . However, the causal relationship is not obvious.
19. Cellini (2000) argues that assuming a linear demand in this framework would also be problematic as a linear formulation of market demand is inconsistent with any reasonable form of balanced growth. This implies that the focus of a model with these characteristics has to be on convergence to a steady state rather than endogenous growth.
tini (2004) show that there is a positive relationship between the number/mass of rms and R&D investment along the equilibrium path in a model with linear demand.
Conclusions
This paper presents an endogenous growth model with rent seeking and studies the economic effects of political and economic integration. Contrary to the previous literature which treats political integration as an alternate way of increasing the size of the economic market, we nd that economic and political integration can function as complementary institutions. When rms engage in both innovation and unproductive rent seeking, changes in the economic and political markets alter the bene ts of each type of activity. By considering political integration as an increase in the size of the political market -and independent of the size of the economic market -we see that it has an ambiguous effect on innovation, growth and welfare. The results for economic integration on its own are similar. It increases competition for market share, which tends to increase a rm's incentive to innovate. But it also eliminates some of the regional rms, reducing competition and making rent seeking more attractive for the remaining rms. The overall effect on innovation, growth and welfare is ambiguous. Whether political or economic integration alone increase growth and welfare will depend on the relative level of competition in each market. Joint integration makes both the political and economic markets more competitive without altering the incentives across these markets. Innovation becomes more attractive and growth and welfare increase.
Our conclusions are in line with other arguments that have recently emerged in the literature on globalization and political structure. First, the view that integrated economic markets need political as well as legal and social institutions for their effective functioning (see Rodrik, 2000, and Wolf, 2004) . Second, the view that the proliferation of borders reduces trade (and, therefore, growth) even when countries share culture, language and institutions (McCallum, 1995) . And third the view that globalization is creating new policy externalities and this leads national governments to choose worse economic policies (Broner and Ventura, 2009 , and Epifani and Ganica, 2009, among others).
Although, as discussed in the introduction, the work of Alesina, Spolaore and Wacziarg (2000) has markedly different results from our model (namely that economic integration should be accompanied by political disintegration), the two works should be seen as complementary. Governments engage in a multiplicity of activities. In some of these activities (e.g. education, cultural policy) heterogeneity of policy preferences may be extremely relevant. In other policy areas (e.g. subsidies, market regulation) rent seeking might be pervasive. The focus of Alesina, Spolaore and Wacziarg (2000) is on the rst type of activities, while this paper emphasizes the latter. Taken together, the two articles suggest that globalization should be associated with a change in the global political structure, and provide some insights on the direction such a change should take.
There are, of course, some important caveats to our results. The issue of political integration is clearly a complex one and requires more theoretical and empirical work. To address it in a formal and tractable model, we focus on a highly stylized representation of the political market. It would be quite optimistic to argue that this fully captures the implications of political integration. The goal of this paper is to isolate the competition effects from the point of view of the rms whose R&D investments drive economic growth. We abstract away from clearly important considerations such as changes in the quality and structure of institutions, government incentives and the loss of sovereignty.
Another possible concern is that rms' unproductive activity can take other forms. If rms lobby for anti-competitive policies such as extensions of patents rights or barriers to entry, there may be a positive effect on innovation and growth since these policies increase the return to innovation. While this is a theoretical possibility, the empirical relationship between competition and innovation is positive or inverted U-shaped (see the discussion in the introduction). There is no guarantee that successfully lobbying for this type of policy change will result in an increase in R&D effort. Furthermore, if rms have to allocate resources to obtaining these policies, this will still draw resources away from innovative activity. In our model in particular, any labor dedicated to lobbying cannot be used for R&D.
To draw policy implications from a stylized model such as this one is dif cult, but tempting. We brie y discuss some possible applications. First, most of the recent political break ups, from the USSR to Montenegro, took place in countries where the quality of institutions were low. Political disintegration in the former Soviet Union in particular has been accompanied by an astonishing increase in rent seeking activities and a large fall in growth rates. The two are obviously related to the collapse of the socialist system of production and the transition to a market economy. However, it is tempting to argue that the political break up per se had effects on both rent seeking and growth as predicted by this model. Local oligarchs found much less competition in their local polities and focused their efforts on unproductive methods of obtaining income.
Our results also have implications for sovereigntist movements. A common argument is that, in a world of trade agreements, the economic costs of political independence are low (one example is that of Quebec nationalists and the North American Free Trade Agreement.) Our model suggests that this argument fails to realize that a political break up itself might have effects on economic growth and that these effects are magni ed (not lowered) by economic integration.
Finally, economic integration in Europe has been accompanied by some degree of political integration. After the creation of the European Communities (later called the European Union) in the 1950s, countries that preferred economic integration with no political integration formed three other free trade areas, the most important being the European Free Trade Association (EFTA). However, most of its initial signatories later opted to join the EU and ceased to be EFTA members. The recent integration of Eastern and Central European countries in the European Union represents another example of countries preferring joint economic and political integration over a purely economic integration strategy. Currently the EU has exclusive competence in several policy areas, namely those concerning the regulation of the internal market. Of particular interest is the discipline of state aid to rms (that closely resemble the kind of transfers in our model). National governments have been limited by the Treaties in their ability to decide such policy and the European Commission has been empowered with enforcement. In both cases (regulation of the internal market and state aid), we argue that an underlying reason is to prevent rms from avoiding economic competition by focusing their efforts on local (i.e. national) rent seeking activities that would undermine the bene ts of establishing a single market in Europe. 
